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ZE A3 @wde IRMA(Immunoradiomatric Assay)-Count SHBGE A}

&3tAth. 8 BIEEXHE A (free androgen index)= % HEEZH|
e A 22 2% 9EE Y gl 100e Fsho] Axtela A8
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B A3 gidate F 62630t AF gAAEe] HE AYEEEA
AH& 54.60(x9.83) A At AT thdAL ZHEHl 4041 ®mIRFo] 8.2%, 40-49417}F
23.0%, 50-59417} 36.3%, 60-69417F 27.8%°]AaL 704 ©] % 4.8%0°] Tk
AT RS AE WYE 279049 EFTEE 359%, HlSFTe
452%, F-3H 186% R FATFL 403%, HIFATS 412%, 7§

185% Gttt FHA 5T 348%, =L A L& FL 31.6%, <

< 334% ATHE 1, 2).
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54.60 £ 9.83

626

~ N~~~

< 404
40-494)
50-594
60-694]

> 704

167.76 £ 5.90

615

67.66 + 9.65

616

A= (kg)

84.71 + 13.28

24.00 £ 2.92
132.31 + 18.95

615
610
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iz
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i
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118
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T, 40-494), 50-59A, 60-694, 704 o]iFtolA  ZZ 5.85(+1.62),

5.39(+2.04), 5.21(+1.88), 5.19(1.58), 5.53(+2.79) ng/mL

lo
fru
BN
>
i)
32
&
=5

3).

= A s 2R A 5k A g

[e) o =0
HAE2HE 2% 9ud  HAEXHE HAEXHE
(ng/mL) (nmol/L) (nmol/L) A5

I+

< 404 5.85 + 1.62 29.99 + 13.20 10.87 + 2.63 21.83 + 7.73
40-49A) 539 + 2.04 30.78 = 16.10 9.73 + 3.34 19.25 = 7.18
50-594) 521 + 1.88 35.80 = 14.96 8.69 * 3.62 16.10 = 7.20
60-694 519 + 1.58 4091 + 17.80 8.01 = 2.81 14.25 + 5.87

> 70A] 553 £ 2.79 49.23 + 1944 7.80 £ 5.90 12.33 = 7.89

Cl 5.31

I+

1.88 36.23 + 16.84 8.88 £ 3.52 16.60 = 7.36

® Calculated Bioactive Testosterone by Vermeulen

" Free Testosterone index:(Total testosterone/Sex Hormone Binding Globulin)*100
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22|

56.85 + 8.61 0.0028

54.47 + 9.17

0.1549

2419 + 2.84

23.82 £ 297

0.0131

£

(kg/m2)

H| 2~ E 2 H)

(ng/mL)
3

<

5.08 + 1.96

549 + 1.72

0.6034

2w A%

SEE

&l A (nmol /L)

36.41 + 18.29

3722 + 16.35

0.0226

AEA] HAEAHE

(nmol/L)

8.38 £ 3.59

9.09 + 3.32

&

o

ar

2] H2AEXAH

A

15.78 + 7.53

16.82 =+ 715

0.1157
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w5 ool me A%, AEY A5 2 G4 e Ho|
AT H & A p-value
A% Q) 5427 + 936 5710 £ 833 0.0003

AAdF A=
(kg/m2)

T HeE2HE
(ng/mL)

A 5= A%

&l & (nmol /L)
BB B rEsE e
(nmol/L)

3 HEE2HE

23.52 + 2.63 2455 + 3.03 <.0001

547 + 1.82 505 + 191 0.0098

38.16

I+

19.06  35.39 + 15.64 0.0737

8.87 + 2.84 852 + 4.01 0.2568

16.37 + 6.84 16.10 = 7.87 0.6881

A7 () 5454 + 892  56.62 + 8.65 0.0163

i e
(kg/m2)

F HEEZHE
(ng/mL)

4 zEE A%

&l & (nmol /L)
A HEEXHE

2348 + 2.76 2434 + 277 0.0016

513 + 1.69 528 + 1.97 0.4156

36.19 + 15.44 35.33 + 15.80 0.5736

(nmol/L) 859 = 3.22 890 £ 4.02 0.3858

o ANEXAHE

;ﬂ Hl=EsEE 16.77 £ 7.98 16.05 = 717 0.3365
2=
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H 2 EX2H E 9

&

AE BTk v A8

ol

e A

2] HEEZ2H

h=1]
=

5

I

3]

0.43%

0.31%

B A=
15
;o.,u
W

-0.22%

0.76%

= -0.26%

B 2~ E 2|
U

273

0.84%

-0.56%

0.38%

H2EX2HE -0.36F

%

-0.03 0.12%

-0.33%

t p< 005, # p< 0.01
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4 1 kg/m*> 71 wvith & HAEXHES 0060 ng/mL Z&(p <

0.05)3tATE TS 4 28 A3 @wldo] 1 nmol/L F7Heel wet 3

Eloll
re

B 2~E2H 22 0.049 ng/mL S7Hp < 0.0tk 1 & 57
oA M ST vFATd HE 4 F HZEXHE] 0257, 0.140

29O} EAHOE FIASAE FUTHE 9).
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¥ 8 A, AAH X, S2F 2% d9d, 35 92 Fd9
F H2EX2HE39 #HAA
AAST EFLLA t 3t p-value EFIAAST

Es o] 5.908 0.993 595  0.000 0.000
Sk -0.028 0.008 -318  0.002 -0.100
A Qg =4 -0.060 0.028 -217  0.031 -0.061
I R=R

A% gwa 0.049 0.005 10.40  0.000 0.345
= 0.257 0.152 1.69  0.091 0.097
A 0.140 0.154 091 0364 0.070
R*=0.237
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< 0.060 ng/mL 7+
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ok,
B
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oX,
fol
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rd
iR
%
L
1=
i)
o
—

nmol/L Z7}gtel wel F HAE2EHEL 0.049 ng/mL Z7Hp < 0.01)3}
ATHE 8).

Werner(1939'd)°ll &Jall 50t o] %9 FAHER 7437 AI FAS 5
Ae Tadte e B § o4 Adrie diviEe Jides 34 A

W 7)(male climateric)2} 3tH I o= o]RAS FEF G4 28 ZF
(partial androgen deficiency for aging male)°]2}al kot HFAd ol

Bdzieh AR A7) S8l Avke Hiet geeo] 1991d waE
Massachusetts Aging Male StudyolA] % BH|Z2EXHEL vid 04%2 7
Adta, frE H2E2HES vid 12% #4, 4 28 23 99de
thd 12%% F7lEe Aoz Bustu. 3 A 32 (luteinizing
hormone)?} ¢33 A= & Z & (follicular stimulating hormone)~= ®id 7}
b 13%,  19%¥%  SvbEgx @l Bl RulEE
DHEA (dehydroepiandrostenedione) 2} DHEAS(dehydroandrostenedione

sulfate)x= wid Z}7; 3.1%, 22% % Faste o2 BT 184 o
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2~E 2 7l (estrogens), L E] < (cortisol), DHT(dehydrotestosterone)= <A77 il
met ek e AS=Z BT Massachusetts Aging  Male
Study(191d)= A& & 34 s2& A= Qlete] 500 o]F P4
L qAEAE A7 S 34T F Ave A8 ZAE AAEA
O & 5 itk

FEH Gy £2Ee) A9 dAMoR 9F Il B ue o

Aging Male Study(1991d)ell o8t tiFA=4] F HEEXHE 39

20%E 7o Z 40-704] Alole] A+t A 1709 7Fe-H| 4%7F FE2F

[o:

I 228 ZHo] o st 1 Vermeulen¥} Kaufman(1996'1)
2

[ o

< 60-1004] 3007 = E2HES 320 ng/dL 71FA]

it
rid

60-80A] Alolol A= 22%, 80-1004] AleldlA = 36%7F HE2F HA4 &
ARl dFHATG dtF T Lunglmayr(1997d) 52 50-874 24 8179 &
fdoz F HE2E2HE FX7} 300 ng/dL °l3tE 7|F2= 3S W

ok 11.4%7} o] sidstctar B a1seoh

38

B a7e 39 A% 32 AgE

L

o

w3 FAE o2 A
o o] AFER AHHOE Hu¥ FE JAW F HEEZHES
350 ng/dLE 7IE22 e W A7 WA= 13.58%, 300 ng/dL Y]

S VIEC R FHE AT 6.39%7F ol st ATE s AL HAE
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2 dHA Uth(Wheeler, 1984 & 1991; Arce, 1993). ©]
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=ABSTRACT=

The change of serum concentration of
testosterone according to age and health

behavior

Young Gon Kang, M.D.
Graduate School of

Health Science and Management
Yonsei University

(Directed by Professor Chung Mo Nam, PhD)

As the average life span was increased after the middle aged, the
interest to the quality of life after the middle aged have been increased.
There have been much interested and changed the concept of health
promotion and anti-aging therapy in social and medical aspects with the
increasement of life expectancy and much interest to the quality of life.
It is evident that function of the testes decreases gradually with age.
This decline in testicular function after middle aged contributes to a
series of signs and symptoms of aging such as menopausal symptoms
in women. And some study have been suggested the need for

testosterone replacement therapy after middle aged men who have

_32_



experienced and been suffered the symptoms of partial androgen
hormone deficiency. At the time of needed testosterone replacement
therapy, we had evaluated that the relationship between health behavior
such as drinking, smoking and exercise, and androgen hormone. Also,
we had evaluated the change of serum concentration of testosterone
according to the change of the aging.

We had enrolled the subjects from January in 2000 to December in
2001. We have cross-sectioned evaluated the subjects that 629 men
excluding current testosterone replacement therapy, previous orchiectomy
and chronic disorders in past and current medical history among 803
men had been participated in the study. We had investigated
anthropometric parameters such as height, and weight, blood pressure,
androgen hormone, and surveyed health behavior such as drinking,
smoking, and exercise by self-questionnaires.

The mean(+SD) age was 54.60(£9.83) years in the subjects. The mean
total testosterone and sex hormone binding globulin were 5.31(+1.88)
ng/mL and 36.23(£16.84) nmol/L. The calculated mean(+SD) free
androgen index and bioavailable toestosterone by the formula were
16.60(+7.36) and 25.62(+10.17) nmol/L. The age, body mass index, sex
hormone binding globulin, drinking and smoking were correlated
23.7% of the total testosterone in mutiple regression analysis(R*=0.237).
According to the decreasing age and increasing body mass index, total

testosterone were decreased 0.028 ng/mL/year(p < 0.01) and 0.060
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ng/mL/year(p < 0.05). Also, total testosterone was increased 0.049
ng/mL/year(p < 0.01) according to the increasing sex hormone binding
globulin. The total testosterone in drinking and smoking group were
0.257 and 0.140 as much as in non-drinking and non-smoking group
but were not significant after adjusted each variables.

The results have shown that the changes of testosterone have been
contributed many factors such as age, drinking smoking and others. At
the time of increasing interest of aging male in the social and medical
aspects, we have approached to the subjects variously that have been
complained the symptoms of partial androgen hormone deficiency by
the varied possible causes of partial androgen hormone deficiency after
middle aged men. Also, the results have been suggested the need of

further study for aging male.
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